RNA polymerase, purification method A procedure is described for obtaining DNA-dependent RNA polymerase form B from calf thymus in high purity. The procedure includes homogenization in low salt, sedimentation of chromatin at 50 000 x g, adsorption to DEAE-cellulose in a batch procedure, DNA-agarose chromato graphy, and chromatography on DEAE-Sephadex. Analyses of the preparation by band sedimenta tion and gel-electrophoresis indicate a high purity of the enzyme.
Introduction
Current investigations of transcription in eucariotic cells require the availability of sizable amounts of purified RNA polymerase from such cells for studies on the structure of this enzyme and for in vitro transcription systems.
A number of polymerases have been found to oc cur in eucaryotic cells (for review see * )
. This paper describes a purification method for RNA polymerase B from calf thymus, the enzyme which is assumed to be responsible for the transcription of Hn-and m-RNA. This enzyme has been purified and charac terized b efo re2 -4 , but the methods described are very laborious, including a comparatively large number of steps and exhibiting an accordingly low yield of the purified enzyme.
The method presented here avoids the previous preparation of nuclei, and the extraction of the enzyme by sonication in high salt, both of which steps complicate the handling of large amounts of tissue.
Furtherm ore, concentration of the enzyme by am monium sulphate precipitation, which in our hands has always resulted in a loss of activity, is not used. Chromatography on phosphocellulose and/or hydroxyapatite give consistently low yields2 -4 ; these steps can be avoided. Finally, since the procedure described here does not include steps with limiting capacity such as density gradient centrifugation, a scaling up of the method is easily possible.
Requests for reprints should be sent to C. D. Schmincke, Max-Planck-Institut für Biologie, Abteilung Beermann, D -7400 Tübingen, Spemannstr. 34.
Enzyme Preparation

Extraction of the tissue
Thymus from 12 -16 weeks-old calves is roughly freed from fat and connective tissue, washed with 0.9% NaCl in distilled water, and stored at -7 0 °C .
Portions 
DNA-agarose chromatography
4 % single-stranded DNA-agarose is prepared ac cording to Schaller et al. 5. DNA content, as deter mined after solubilization of DNA from the gel with DNase I, amounted in our preparations to 3 mg DNA per ml of packed agarose. A column of 1 .6 x 12 cm is prepared in a Pharm acia K 1 6 /2 0 tube using two flow adaptors. Care is taken not to apply too much pressure to the column during its preparation, so that a hydrostatic pressure of 3 0 cm results in a flow rate of 8 ml/hour. The column is run from the bottom to the top with this flow rate.
After loading the dialysate (about 3 0 0 ml) onto the column and washing with 1 2 5 ml of 0 .0 7 M am monium sulphate in TGMED, the enzyme is eluted with a step of 0 .5 M ammonium sulphate in TGMED (Fig . 2 ) . 
D E A E-Sephadex chromatography
The active fractions from the DNA-agarose column are pooled and diluted with TGMED to 0 .1 2 M ammonium sulphate as checked by conducti vity.
About half of the diluted pool (containing 1 5 .4 mg of protein in the example outlined in Table I) 
Purity of the Enzyme
Sucrose-gradient-sedimentation
Since the purification procedure includes no sepa ration according to molecular size, the distribution of protein and enzyme activity in a velocity sedimen tation pattern should indicate the degree of enzyme purity. F o r such band sedimentation, 0 .2 2 ml of the enzyme preparation was added to 0 .0 8 ml H20 and loaded onto a 5 ml 0 -10% sucrose gradient in TGMED containing 0 .1 M ammonium sulphate. After 16 hours centrifugation at 5 0 0 0 0 rpm, frac tions are collected and assayed for protein concen tration and enzyme activity. As can be seen from Fig. 4 , about 85% of the protein distributes in the gradient in parallel with the enzyme activity. 
Gel-electrophoresis
A high purity of the enzyme preparation after DEAE-Sephadex was confirmed by an SDS-acrylamide gel electrophoresis comparison of this mate rial with protein from the peak fraction of the sucrose gradient illustrated in 
Properties of the Enzyme
The efficiency of the whole purification procedure, applied to 1 kg of calf thymus, is summarized in Table I . As may be seen, a 3300-fold purification of the a-amanitin-sensitive enzyme is obtained; a total recovery of 18.5% of the activity yields 7 mg of enzyme per kg of thymus. The activity of the puri fied enzyme is entirely dependent on the presence of DNA, and is more than 98% sensitive to a-Amanitin. Of technical importante may be the observation that the enzyme activity is strongly dependent on the concentration of endogeneous protein in the assay:
In the experiment summarized in Fig. 6 , the enzyme Calculated from the a-amanitin sensitive fraction of the total acti vity.
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